Synergistic enhancement of cancer therapy using a combination of carbon nanotubes and anti-tumor drug.
In previous pharmacological applications, single-wall carbon nanotubes (CNTs) have primarily been explored as potential drug carriers and delivery vehicles. Here, we investigate and demonstrate for the first time, that CNTs can be considered as anti-tumor agents and, when in combination with conventional drugs, can significantly enhance their chemotherapeutic effects. HeLa and human Panc1 cancer cells were treated with CNTs (24 h, 10 and 20 microg/ml), etoposide (6 h, 75 x 10(-6) M) and their combination. The cell viability was controlled by flow cytometry, caspase-3 assay and trypan blue dye. A highly increased anti-tumor activity of the combination of etoposide and CNTs against cancer cells, compared with the administration of etoposide and CNTs alone, is reported. Data provided by viability assays suggest a strong interaction between CNTs and the cellular structures, thereby improving the effectiveness of conventional chemotherapeutic agents. We believe this finding could lead to the development of new cancer therapies by carefully selecting the cytostatic drugs and nanostructural materials that, in combination, may provide synergistic curative rates.